Over 119,000 Jersey cows (daughters of 374 bulls) that first calved in 1979 through 1987 were used to evaluate management and genetic effects on suwival in Jersey cows. Survival traits included survival through first lactation, survival to 20 mo after fist calving, and length of productive life (maximum 60 mo). Higher production in first lactation and lower age at first calving were associated with longer productive lives. Registered daughters had longer productive lives than did grade daughters, and regressions of swival on milk yield were more positive for registered daughters. Heritability estimates of survival traits after adjustment for first lactation milk yield (linear and quadratic) from grade daughters, from registered daughters, and from all daughters were low (mean = .05). Genetic correlations among the survival measures using independent data sets based on odd versus even DHIA herd numbers were .77 or higher. Many of the same genes may control culling for reasons other than yield at various ages. Genetic correlations among the survival measures from grade versus registered daughters were moderate to high (.48 and larger). Response to seledon against culling in Jerseys would be slow. (Key words: genetics, survival, Jerseys) Abbreviation key: AFC = age at first calving, ME = mature equivalent.
INTRODUCTION
Culling has a major influence on the profitasons of ill health, reproductive problems, pendulous udders, milking speed, and temperament especially undesirable because it limits voluntary culling for low yield. In addition, involuntary culling increases replacement costs and reduces the opportunity for high yielding cows to reznain in the herd.
Selection for increased production may increase the frequency of involuntary culling (1, 5 , 6 , 8 , 15) . Rate of geaetic change in involuntary culling from selection depends on the underlying heritability of the trait. Response of involuntary culling to direct and indirect selection may be limited by low heritabilities (5). Accurate, consistent, and precise reasons for culling would be desirable to evaluate the potential for genetic change in culling, but data w i t h all these characteristics are unavailable. Studies using data from Holstein cows evaluated culling for reasons other than yield to approximate involuntary culling (5, 9, 12). Ducrouq et aL (5) showed that culling for factors other than low production and culling for all factors, including low production, have a different genetic basis.
Dentine et al. (3, 4) showed that culling in registered Holstein cattle and grade Holstein cattle probably was based on different reasons. The influence of genetics on culling in Jersey cows is unknown and could differ substantially from that in Holsteins. The frequency of culling reported for various reasons was -rent between Holsteins and Jerseys (2). In addition, substantial breed differences exist for many bility Of dairy f-s (13, 16). culling f a rea-(usuauy r e f d to as involuntary culling) is characteristics that potentially influence culling
The objective of this study was to determhe the effect of management and genetic influences on culling due to reasons other than yield in Jersey cows. Sires were treated as random and were assumed to be independent of residuals. Relationpaths. Restricted maximum likelihood procs dures presented by Meyer (10) were used to estimate heritabilities and to estimate genetic correlations between survival traits in odd versus even digit herds and in grade versus registered cows. In the univariate case, variances were estimated using an expectation-maximization a l g o r i u in the multivariate case, variances and covariances were estimated by the method of Schaeffer et aL (14) for the situation in which each trait is measured on a different set of half sibs. Herd-year of calving effects were absorbed, and solutions for registration effect (when included) and covariates were calculated from the last round of iteration. Hypothesis testing assumes normality, and this assumption may not always hold with 0 or 1 data. However, 0 or 1 (binomial) variables approximate a normal distribution very well when subclass numbers are 10 to 20 or larger unless the frequency of 0 or 1 is very large or very small. Therefore, relatively large subclasses ships among sires were inmlporated using sire 
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Higher production was associated with higher survival rates and longer productive lives, but the marginal effect of production declined (negative quadratic regression) at higher levels of production (Tables 2 and 3 3056 ME milk yield were always larger (Pc.01) for registered data than grade data and quadratic coefficients for 305d ME mi& yield were always smaller in magnitude (Pc.05) (all were negative) within each of the three survival measures. Therefore, slopes were steeper and the rates of decline in the slopes wefe smaller in the registered data than in the grade data In addition, production always accounted for more variation in survival in the registered cows than in the grade cows (e.g., 11.1% of variation due to both linear and quadratic terms in registered cows versus 6.1% of variation due to both linear and quadratic terms in grade cows for length of productive life). Culling for low production apparently bas been at least as intense, if not more intense, in registered Jersey cows than in grade Jersey cows. other management factors must muse cull rates to be different in grade and registered Jerseys.
Heritabilities for the survival traits were low ( Table 4) . Previous work with Holstein data (4, 5, 9, 12) resulted in similar estimates. In this study, heritabilities of survival in registered cows tended to be higher than in grade cows, but differences in heritabilities were not always significant. This trend was not reported in previous studies involving Holsteins. Any conscious effort to keep longer the daughters of specific popular sires by registered Jersey owners could explain the trend in heritabilities.
Genetic correlations between the swival traits in odd and even herds were high ( Table  5) . Diagonal elements in survival. In Jerseys, genes that affect culling in first lactation apparently have a major influence on culling at other ages. Genetic correlations between culling during first lactation and culling during later lactations in Holsteins (4, 9) were smaller than correlations reported here. Genetic correlations between survival traits in grade and registered Jersey cows were moderate to high (Table 6 ). Genetic relationships between length of productive life in grades and survival to 20 mo in registered cows and between length of productive life in grades and in registered cows were considerably smaller than the other correlations. However, these correlations also had the largest standard errors (SE were approximately .40). All ather correlations were at least .78. Most genetic correlations reported in Holsteins (4) from grade versus registered cows were smaller than those in Table 6. Genetic differences between culling in grade and registered Jerseys may be more subtle than the diffmces in Holsteins.
CONCLUSIONS
Means for survival were higher for registered Jerseys than for grades, especially in mixed herds. However, grade cows were not culled more intensely for low production. Higher production was associated with reduced risk of early culling, but the marginal effect declined with increasing pro&ction within a herd Jersey cows that first calved at older ages had shorter productive lives.
H e r i t a b i l i t y estimates for swival traits adjusted for production in Jersey cows were low be higher in registered cows than in grades. Genetic correlations between survival adjusted for yield at various ages from independent data sets were high. This suggests that culling for factors other than low production at various ages is affected by many of the same genes. Genetic correlations between the various measures of survival in registered and grade Jersey cows were moderate to high.
